Cardiac myosin obtained from rats and mice (smaller animals) had a higher adenosinetriphosphatase (ATPase) activity in the presence of calcium ions (Ca l+ ) than did cardiac myosin from rabbits and dogs (larger animals). Structural differences between the two types of cardiac myosin were suggested by the lower apparent activation energy of the Ca 1+ -activated ATPase reaction catalyzed by cardiac myosin from the smaller animals and by the lower rate of inactivation of ATPase at pH 9.0. No evidence for activators of myosin ATPase was found in heart muscle or cardiac myosin from rats and mice. The cardiac myosin from these animals was also distinctive with respect to the pattern of activation and inhibition of ATPase by salts and sulfhydryl reagents. ATPase activity of cardiac myosin from the smaller animals was less sensitive to the inhibitory effect of KC1 in the presence of Ca I+ and was not activated by iV-ethylmaleimide, suggesting a difference in the myosin molecule at or near the active site. When sodium dodecyl sulfate-polyacrylamide gel electrophoresis was performed, no difference was observed in the molecular weight or the proportion of the light chains between the two types of cardiac myosin. ATPase activity of skeletal myosin was approximately the same in all animals and showed a pattern similar to that of the cardiac myosins from rabbits and dogs. The structural difference in the cardiac myosin from rats and mice suggested by these experiments appears to account for the enhanced myocardial contractility found in these animals.
• Cardiac and skeletal myosins differ considerably in their structure and functions (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . The myosin molecule is composed of two large polypeptide chains (heavy chains) and some heterogeneous low-molecular weight peptide chains (light chains). Skeletal (fast-twitch muscle) myosin contains three classes of light chains, whereas cardiac myosin has only two (8) (9) (10) (11) (12) (13) (14) . Evidence also exists for structural heterogeneity in the heavy chains (15) (16) (17) . Possibly, these structural differences account, in part, for the differences in adenosinetriphosphatase (ATPase) activity between cardiac and skeletal myosin.
In contrast, similarities between corresponding myosins obtained from different species of animals have been demonstrated by ATPase studies and structural analysis (2, 6, 13, 17) . Weeds and Pope (9) have reported that species differences are absent in the thiol sequences of the light chains of skeletal and cardiac myosins from sheep, beef, and rabbit.
However, during our investigation of the purification of myosin and its subunits (18) , we have observed a difference in cardiac myosin ATPase among different laboratory animals. A high value for the calcium (Ca 2+ )-activated ATPase activity of rat cardiac myosin has also been reported by others (19) (20) (21) . The experiments presented in this paper represent an attempt to determine the difference in the characteristics of myosins from different species of animals.
Methods

MYOSIN ISOLATION
Cardiac myosin was prepared from rat, mouse, rabbit, and dog hearts, and skeletal myosin was prepared from rat and rabbit back muscles. Fresh muscle tissue was obtained from dogs anesthetized with sodium pentobarbital or from other animals killed by a sharp blow on the head. Ventricular heart muscle and back muscle were used for the extraction of cardiac and skeletal myosin, respectively. Myosin was prepared using a dilution technique that was essentially the method of Katz et al. (6) . All procedures were carried out at 4°C, and all solutions contained 1 mM ethylenediaminetetraacetic acid (EDTA). Prior to the extraction of myosin, pressed muscle tissue was washed with 10 volumes of 0.05M potassium phosphate buffer, pH 6.8. A final high-speed centrifugation with adenosine triphosphate (ATP)-Mg to remove traces of actin was carried out for 1 hour at 130,000 g. Saturated (NH 4 ),SO 4 was added to the supernatant fluid, and the fraction that precipitated between 36-47% saturation was collected by centrifugation for 10 minutes at 4,000 g. This myosin precipitate was dialyzed overnight against a solution of 0.5M KC1, 1 mM EDTA, and 0.05M Tris, pH 7.5, at 4°C prior to the assay of ATPase activity. The ATPase assay was performed directly after the overnight dialysis, within 24 hours of the isolation of the myosin. Further purification of cardiac myosin was performed by elution from DEAE-Sephadex A25 equilibrated with 10 mM potassium pyrophosphate and 5 mM Tris-Cl buffer, pH 7.5. Myosin was eluted with a gradient to 0.3M KC1 in the equilibrated buffer.
DETERMINATION OF ATPaM ACTIVITY
Assays lasted 5 minutes at pH 7.5 and 25°C. During this period, the rate of ATP hydrolysis was linear. The reaction was initiated by adding 0.4 mg of cardiac myosin in 0.1 ml or 0.2 mg of skeletal myosin in 0.1 ml to a 1.9-ml reaction mixture to give a final protein concentration of 0.2 mg/ml or 0.1 mg/ml, respectively. The reaction was stopped by adding 2 ml of 10% trichloroacetic acid, and the precipitated protein was removed by centrifugation. ATPase activity was determined by measuring the liberation of inorganic phosphate (P,) according to the method of Fiske and Subbarow (22) . The routine reaction mixture contained 0.05M Tris and 5 mM ATP, pH 7.5. EDTA-activated and Ca 1+ -activated ATPase activities were assayed in the presence of 1 mM EDTA plus 0.6M KC1 and 10 mM CaCl,, respectively. Variations in other assay mixtures are reported with the tables and figures. Protein was determined by the method of Lowry et al. (23) ; crystalline bovine albumin was used as a standard. This method was standardized against microKjeldahl determinations.
TREATMENT OF MYOSIN WITH SULFHYDRYL REAGENTS
Myosin (4 mg/ml) was incubated at 0°C for 2 hours in a solution containing 0.6M KC1, 10 mM Tris, pH 7.5, and various concentrations of N-ethylmaleirnide. Excess iV-ethylmaleimide was removed by dialyzation against a solution of 0.6M KC1 and 10 mM Tris, pH 7.5. In some cases, myosin (4 mg/ml) was incubated with 0.2 mM 5.5'-dithiobis-(2-nitrobenzoic acid) (DTNB) in a solution containing 0.6M KC1 and 10 mMTris, pH 7.5, for 20 minutes at 0°C.
POLYACRYLAMIOE GEL ELECTROPHORESIS OF MYOSIN AND ITS SUBUNITS
Polyacrylamide gel electrophoresis was carried out in the presence of sodium dodecyl sulfate (SDS) according to the method of Weber and Osborn (24) . Gels contained 10% acrylamide and 0.1% SDS. The electrophoresis was conducted at 7 ma/gel for 220 minutes. The gels were stained with 0.25% Coomassie brilliant blue. To obtain the composition of myosin components, the gels were scanned densitometrically with a Gilford gel scanner according to the method described by Lowey and Risby (10) . To determine the molecular weight of light chains, individual light chains were separately analyzed by SDSpolyacrylamide gel electrophoresis as previously reported (18) .
Results
CARDIAC MYOSIN ATPan ACTIVITIES IN RAT. MOUSE. RABBIT. AND DOG
The ATPase activities of cardiac myosins from the various animals are shown in Table 1 . The rate of ATP hydrolysis by cardiac myosin was measured in the presence of Ca I+ or EDTA; these ATPase activities have usually been referred to as Ca 2+ -activated and EDTA-activated ATPase activity, respectively. A high level of Ca 2+ -activated ATPase activity was observed in the cardiac myosin of the rats and mice; this activity was three times that of the rabbits and dogs. In contrast, EDTA-activated ATPase activity was approximately the same in all the animals. Thus, the ratio of EDTA-acti- vated ATPase activity to Ca 2+ -activated ATPase activity was reversed between the smaller and the larger animals; the values were 0.5 and 2.0, respectively. However, the activity was not species specific, since there was no difference in cardiac myosin ATPase activity between the rats and mice or between the rabbits and dogs.
The presence of possible contaminating activators in rat cardiac myosin or rat heart muscle was examined. The high level of Ca 1+ -activated ATPase activity of cardiac myosin from rats could have been caused by the presence of an activator; several approaches were used to clarify this problem. The myosin was further purified by elution from a column of DEAE-Sephadex A25 equilibrated with 10 mM potassium pyrophosphate and 5 mM Tris-Cl, pH 7.5. This purification of the myosin did not affect its ATPase activity; the myosin still showed the high specific activity of Ca 2+ -activated ATPase, and the ratio of EDTA-activated ATPase activity to Ca 1+ -activated ATPase activity was the same. Furthermore, when purified rat cardiac myosin was mixed with an equal amount of rabbit cardiac myosin, which has a lower Ca 2+ -activated ATPase activity, the ATPase activity of the mixture was additive.
To find a substance in rat heart muscle that might activate myosin during preparation, equal weights of rat and rabbit heart muscle were combined immediately after they had been pressed but prior to the extraction and purification of myosin. The ATPase activity of the myosin prepared from the heart muscle mixture was again additive. These experiments indicated that the high specific activity of rat cardiac myosin ATPase was an intrinsic property of the myosin molecule and not the result of activators present in the heart muscle.
EFFECT OF VARYING THE KCI CONCENTRATION ON CARDIAC MYOSIN A T P I M
According to a report by Warren et al. (25) , the salt sensitivity of structurally different forms of myosin should differ. In an attempt to demonstrate the characteristics of myosin ATPase from smaller animal hearts, we compared the effect of KCI on the ATPase activity of cardiac myosins from rats and rabbits. The effect of KCI on the myosin ATPase activity was investigated in the presence and the absence of Ca 2+ (Fig. 1A ). The effect of KCI was qualitatively the same in all myosins; in the absence of Ca s+ the rate of ATP hydrolysis was monotonically activated by increasing the KCI concentration, whereas in the presence of Ca 2+ the rate of ATP hydrolysis was depressed by KCI. To illusCimilalim Rtsearth. Vol. 35. July 1974 trate the salt sensitivity of the myosins quantitatively, the activities were plotted as fractions of the maximum activity (Fig. IB ) according to the method described by Sreter et al. (26) . The Ca 2+ -activated ATPase curves of rat and rabbit cardiac myosins differed, indicating that the ATPase activity of rat cardiac myosin was less sensitive to the inhibitory effect of KCI in the presence of Ca 1+ than was the activity of rabbit cardiac myosin.
EFFECTS OF TEMPERATURE AND ALKALINE pH ON CARDIAC MYOSIN ATPau
Temperature dependence was different for rat and rabbit cardiac myosin ATPases (Fig. 2) . Apparent enthalpies of activation at 25°C, evaluated from the data of Figure 2 , were 5.8 kcal/mole and 7.1 kcal/mole in the presence of 10 mM CaCl a for rat and rabbit cardiac myosin ATPases, respectively. Inactivation at alkaline pH of myosin ATPase activity in the absence of ATP was also different for the rat and rabbit preparations, although, in both cases, lability of ATPase at alkaline pH was greater in the presence of EDTA than it was in the presence of Ca 2+ (Fig. 3) . The ATPase activity of rat cardiac myosin was less affected than that of rabbit cardiac myosin by exposure to pH 9.0; in the presence of Ca 2+ , the ATPase activity of rat cardiac myosin was practically unaffected. 
EFFECT OF 8ULFHYDRYL REAGENTS ON CAROIAC MYOSIN ATPaM
In view of the evidence that sulfhydryl groups play an important role in many enzymes, we investigated the effect of sulfhydryl reagents on myosin ATPase. A difference in the change of ATPase activity when these reagents are added could suggest a difference in the structure of the enzymatically active region. Kielley et al. (27) (28) (29) have reported that treatment with a low concentration of iV-ethylmaleimide blocks mainly a class of sulfhydryl groups that reacts rapidly. At higher concentrations of N-ethylmaleimide, a second class of sulfhydryl groups in myosin also reacts with the sulfhydryl reagent. We therefore treated cardiac myosin from rats and rabbits with various concentrations of iV-ethylmaleimide; the effect on ATPase activity is shown in Figure 4 .
Treatment with iV-ethylmaleimide brought out a difference between rat and rabbit cardiac myosin. In rabbit cardiac myosin, both EDTA-activated and Ca 2+ -activated ATPase activities were inhibited by increasing the iV-ethylmaleimide concentration (Fig. 4A) was increased from 0.08 ± 0.01 //moles P ( /mg min" 1 to 0.36 ± 0.02 //moles P,/mg min" 1 (P < 0.025) in the modified myosin preparation; the Nethylmaleimide concentration at which the maximum activation occurred was 5 moles/mole of myosin. In contrast, rat cardiac myosin was not activated by N-ethylmaleimide (0.59 ± 0.02 //moles Pi/mg min" 1 to 0.54 ± 0.04 //moles Pi/mg min" 1 ) (Fig. 4B) ; with increasing concentrations of Nethylmaleimide, Ca 2+ -activated ATPase was inhibited at high ionic strength.
To determine whether the lack of an activating effect of N-ethylmaleimide on rat cardiac myosin was due to a different reaction rate, we compared reactivity of rat and rabbit cardiac myosin with the reagent by using [l-
14 C]N-ethylmaleimide. The percent uptake of radioactivity was the same for these two cardiac myosins in the range of concenCimdation Raeanh. Vol. 35. July 1974 trations of N-ethylmaleimide examined. The uptake was approximately 90% for molar ratios up to 5:1; the uptake decreased at higher ratios.
The effect of another sulfhydryl reagent, DTNB, was examined, since this reagent preferentially reacts with the rapidly reacting sulfhydryl groups in the myosin molecule (30, 31) . Rat and rabbit cardiac myosins were treated with 0.2 DIM DTNB. EDTA-activated ATPase activity was inhibited from 0.57 ± 0.02 //moles P,/mg m i n 1 to 0.25 ± 0.01 //moles P,/mg min" 1 and from 0.60 ± 0.02 //moles Pi/mg min" 1 to 0.27 ± 0.01 //moles P ( / mg min" 1 for rat and rabbit myosin, respectively (P < 0.01). Ca J+ -activated ATPase activity at high ionic strength was activated from 0.086 ± 0.007 //moles P,/mg min" 1 to 0.174 ± 0.010 //moles P,/ mg min"' (P < 0.05) for rabbit myosin but was not changed significantly (0.62 ± 0.02 //moles P t /mg min" 1 to 0.57 ± 0.2 //moles Pi/mg min" 1 ) for rat myosin as was observed when rat myosin was treated with N-ethylmaleimide at high ionic strength.
The extraction of rat and rabbit cardiac myosin in the presence of 1 mM dithiothreitol did not affect ATPase activity. In addition, a portion of the myosin was treated with 10 mM dithiothreitol. However, the ATPase activities were not modified by this treatment, and the difference between rat and rabbit cardiac myosin was still maintained.
GEL ELECTROPHORESIS OF CARDIAC MYOSIN
The electrophoretic patterns of myosin from rat and rabbit heart are shown in Figure 5A and B, respectively. The prominent band at the top of the gel corresponds to the heavy chain of cardiac myosin (8-10). The light chains appear as two bands near the middle of the gel. Electrophoresis revealed no significant contamination of myosin with actin, tropomyosin, or other proteins. By using SDS-polyacrylamide gel electrophoresis, the molecular weight and the proportion of the two cardiac light chains were investigated. For the determination of molecular weight, the light chains were individually fractionated by preparative gel electrophoresis. Each fractionated light chain gave essentially a single band on SDS-polyacrylamide gel electrophoresis. Comparison of the electrophoretic mobilities of these light chains with those of proteins of known molecular weight gave values of molecular weight of 27,000 and 20,000 for the two light chains of rat cardiac myosin. These values were the same as those for rabbit cardiac light chains. A mixture of corresponding light chains from rat and
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Polyacrylamide rabbit cardiac myosins produced a single band on electrophoresis.
The ratio of the two light chains was determined in rat and rabbit cardiac myosins. The concentration of protein in the light chain bands on SDSpolyacrylamide gels was measured densitometrically. The concentration ratio of the lower light chain to the upper one was about 51:49 for both rat and rabbit cardiac myosin (Table 2) . Although we could get only a relative content of each light chain with this method, electrophoresis failed to demonstrate any difference between the light chains of rat and rabbit cardiac myosin.
SKELETAL MUSCLE MYOSIN ATPau
A series of experiments was undertaken to determine whether differences in ATPase activity similar to those observed for cardiac myosin were present in skeletal muscle myosins prepared from smaller and larger animals. The ATPase activities of myosins from the back muscles of rats and rabbits were compared. Activation and inhibition of myosin ATPase by salts and sulfhydryl reagents were also investigated by the same methods used with cardiac myosin. EDTA-activated and Ca 2+ -activated ATPase activities were 1.70 ^moles Pi/mg min ' and 0.68 ^moles P ( /mg min"', respectively, for the rat skeletal myosin and 1.83 I/moles Pi/mg min ' and 0.71 ^moles Pi/mg min" 1 , respectively, for the rabbit skeletal myosin (Table 1) . Although the ATPase activity of rat skeletal myosin was a little lower than that of rabbit skeletal myosin, the ratio of EDTA-activated ATPase activity to Ca 2+ -activated ATPase activity was almost the same for the two myosin preparations (2.5 j/moles P,/mg min" 1 for rat and 2.6 moles Pi/mg min" 1 for rabbit). The effects of KC1 on the ATPase activity of skeletal myosin from rats and rabbits were also compared. The salt sensitivity of rat and rabbit skeletal myosin appeared to be the same, since the curves of ATPase activities plotted as percents of the maximum activity were almost identical. Furthermore, despite the difference in ATPase specific activity, the curve of ATPase activity of rabbit cardiac myosin was superimposable on that of the skeletal myosins. The activating effect of iV-ethylmaleimide on Ca 2+ -activated ATPase activity at high ionic strength, observed in rabbit cardiac myosin, was also demonstrated in both rat and rabbit skeletal myosin. This activation by ./V-ethylmaleimide was absent only in rat cardiac myosin.
Discussion
The present results, based on a comparative study of myosin ATPase, showed that the specific activity of Ca 2+ -activated ATPase in cardiac myosin from rats and mice was higher than that in cardiac myosin from dogs and rabbits. The high level of Ca 2+ -activated ATPase activity of rat cardiac myosin has recently been reported by other authors Stoichiometry Light chain (daltons) 20,000 27,000 Content of each light chain was measured densitometrically in 1CJ polyacrylamide gel. To calculate the percent of the myosin molecule represented by the light chains, the amount of heavy chain needs to be determined; in this case, 7.5Tr polyacrylamide gels were used. To determine the moles of light chains per mole myosin, a value of 470,000 daltons was assumed for all myosins.
CUxuUilion Rarwxh. VoL 35. July 1974 (20, 21) , but the distinctive properties of this myosin in terms of the pattern of ATPase activity in the presence of Ca I+ vs. EDTA and the response to sulfhydryl reagents have not been previously defined. The ATPase activity of myosins from various sources must be compared under identical conditions, since myosin ATPase activity is considerably affected by the method used to extract myosin (26, 32) . Further difficulties can also arise from contamination with substances affecting myosin ATPase activity.
The presence of activators in the rat cardiac myosin or muscle used in the present experiments was unlikely, since rat and rabbit cardiac myosin ATPase activity was additive in mixtures of these two enzymes or muscle homogenates. Gel electrophoresis of native myosin also showed no significant contamination with actin, tropomyosin, or other proteins.
The increased Ca 2+ -activated ATPase activity of rat and mouse cardiac myosin appeared to represent a discrete difference in the myosin of the smaller animals compared with that of the larger animals rather than a species-specific phenomenon. No particular level of ATPase activity characterized any particular species; the activities of rat and mouse cardiac myosin were essentially the same, as were those of dog and rabbit cardiac myosin. Moreover, the difference in ATPase activity was apparently limited to cardiac myosin, since the activities of skeletal muscle myosin from rats and rabbits were approximately the same. The similarity of myosins of different species has been previously noted by Weeds and Pope (9) who found no difference in the thiol sequences of the cardiac light chains in beef, sheep, and rabbit. The enhanced ATPase activity observed in the present study in the cardiac myosin of small animals might contribute to the increased shortening velocity observed in cardiac muscle of small animals.
Henderson et al. (33, 34) have reported that maximum shortening velocity is the same for dog and rabbit heart muscle but about twice as fast for rat heart muscle. Hjalmarson et al. (19, 20) have noted that, corresponding to a decrease in cardiac performance, cardiac myosin from hypophysectomized rats exhibits a decrease in Ca 2+ -activated ATPase activity compared with that from normal rats. Thus, the high specific activity of rat and mouse cardiac myosin ATPase in the presence of Ca The experiments dealing with the effect of salts on myosin ATPase brought out a difference between rat and rabbit cardiac myosins. ATPase activity of rat cardiac myosin was markedly activated by adding Ca 2+ and, compared with rabbit cardiac myosin, was less sensitive to the inhibitory effect of KC1. This result, together with the observation by Warren et al. (25) that the salt sensitivity of structurally different forms of myosin differs, suggests a structural difference between rat and rabbit cardiac myosin. However, the extent of activation by KC1 of ATPase in the absence of Ca 2+ was the same for these two cardiac myosins, suggesting that the site on the enzyme responsible for K + binding is distinct from the binding site for Ca 1+ and does not differ for rat and rabbit cardiac myosin. In addition, the effect of KC1 on ATPase activity was essentially the same in the presence of EDTA for cardiac and skeletal myosins, since the curves of ATPase activities plotted as percents of the maximum activity were superimposable for all myosins. These findings suggest that the enzyme conformation induced by increasing the KC1 concentration is essentially the same for all kinds of myosins.
Lability at alkaline pH in the absence of ATP was observed in rabbit cardiac myosin ATPase. Rat cardiac myosin ATPase was less sensitive to alkaline pH, especially in the presence of Ca 2+ . The activation energy of ATPase was also different for these two preparations. These findings indicate a structural difference between these myosins. However, the difference in pH sensitivity and temperature dependence of ATPase activity between rat and rabbit cardiac myosins is less than that reported for myosins from different types of skeletal muscle (white and red skeletal muscles) (26) .
A striking difference between rat and rabbit cardiac myosin ATPases was the lack of activation by iV-ethylmaleimide of the former. Two functionally different classes of sulfhydryl groups are thought to be present in the myosin molecule: one class contains the rapidly reacting groups and the other the slowly reacting groups (27) (28) (29) (30) . Kielley et al. (27, 28) have reported that myosin treated with low levels of iV-ethylmaleimide possesses the characteristics associated with blocking of the rapidly reacting sulfhydryl groups although reaction with a number of the other sulfhydryl groups occurs. Masking of the first class of sulfhydryl groups caused a reduction in EDTA-activated ATPase activity and an activation of Ca 2+ -activated ATPase at high ionic strength. The activity of Ca 2+ -activated ATPase was enhanced by increasing the KC1 concentration with iV-ethylmaleimide-treated myosin, whereas this activity was inhibited by increasing the KC1 concentration with native myosin (Fig. 1) . Rabbit cardiac myosin, as well as rat and rabbit skeletal myosins, treated with low concentrations of Af-ethylmaleimide showed this pattern.
In contrast, activation of Ca 2+ -activated ATPase activity at high ionic strength was not observed with rat cardiac myosin. This lack of an activating effect of iV-ethylmaleimide on rat cardiac myosin ATPase suggests that the sites of the rapidly reacting sulfhydryl groups in the myosin molecule could be, at least in part, involved in the structural difference of the cardiac myosin of the rat. The difference in the effect of Af-ethylmaleimide on cardiac myosin between rat and rabbit was not due to a different reaction rate. The experiments with [l-
14 C]Af-ethylmaleimide showed the same amount of radioactive uptake by rat and rabbit cardiac myosin in the range of iV-ethylmaleimide concentrations examined. The modification of myosin with DTNB, which reacts with the rapidly reacting sulfhydryl groups (30, 31) , confirmed the observations of the N-ethylmaleimide experiment. No activating effect was observed in rat cardiac myosin with DTNB. Modification of sulfhydryl groups in the myosin molecule during extraction and purification was unlikely since the presence or absence of dithiothreitol did not affect myosin ATPase activity.
The myosin molecule is composed of heavy peptide chains and some classes of low-molecular weight peptide chains (7) (8) (9) (10) (11) (12) (13) (14) . It is generally accepted that both heavy and light chains of myosin are involved in its ATPase activity. Weeds and Pope (9) have recently reported that the light chains of rabbit skeletal myosin exist in two distinct classes which are characterized by their thiol sequences. One of these light chains can be removed selectively from myosin by reaction with DTNB with little effect on ATPase activity. Another study (35) has found that the ATPase activity and the quantity of one of the light chains are reduced in skeletal myosin from vitamin E-dystrophic rabbits. Although a functional difference between the two light chains has not been observed in cardiac myosin, a difference in composition or proportion of these subunits would be expected to induce a change in enzymatic activity. However, the data from electrophoresis on SDS-polyacrylamide gel did not support this expectation; they showed the same molecular weights for corresponding light chains and the same proportion of light chains for rat and rabbit cardiac myosin.
Hjalmarson et al. (19, 20) have shown that cardiac performance and ATPase activity of cardiac myosin are reduced in hypophysectomized rats. We have since found that the cardiac myosin from hypophysectomized rats loses the pattern of ATPase activity observed in normal rats and develops a pattern similar to that of rabbit cardiac myosin, including activation of Ca 2+ -activated ATPase by iV-ethylmaleimide. These findings suggest that the functional and structural specificity of rat cardiac myosin is normally sustained by hormones and that the myosin is easily converted to resemble rabbit cardiac myosin in hormonal deficiency.
Results from the present study suggest that the cardiac myosin of smaller animals is functionally distinct from that of larger animals; this difference is not species specific but depends on animal size.
The functional difference appears to be based on a structural alteration involving some sulfhydryl groups in the myosin molecule, but it has not been determined whether this change is in the heavy chains or the light chains. Major differences in the gross size or components of the myosin molecule are unlikely, since only a very small change in or near the active site is necessary for a large change in activity.
